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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nickel - hydrogen 
secondary battery which is superior in the self-discharge 
characteristic under a preservation at high temperatures. 
SOLUTION: After a charged or a discharged state of a battery 
obtained by sealing an electrode group 5 with interposed 
separator 3 formed of synthetic resin fibers between a positive 
electrode 2 and a negative electrode 4, together with alkaline 
electrolyte in a battery can 1, holes in the separator 3 have an 
average diameter not exceeding 50 jam, and the specific surface 
area of the separator 3 measured by the BET one point method 
using nitrogen is 0.5 to 5.0 meq/g. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The nickel and the hydrogen rechargeable battery characterized by the average aperture of said 
separator in the condition after said cell charge and discharge being 50 micrometers or less in the nickel and 
the hydrogen rechargeable battery of the structure which enclosed with the cell can the electrode group by 
which the separator which consists of plastic fiber is infixed between the positive electrode and the negative 
electrode with the alkali electrolytic solution. 

[Claim 2] The nickel and the hydrogen rechargeable battery according to claim 1 whose specific surface 
area of said separator measured by law one BET using nitrogen is 0.5-5. 0m2/g. 

[Claim 3] The nickel and the hydrogen rechargeable battery of said graft copolymerization expressed with 
the amount of ion exchanges which said separator is the nonwoven fabric of the polyolefine system plastic 
fiber by which graft copolymerization was carried out by the vinyl monomer which has a hydrophilic group, 
and is calculated by the titrimetric method according to claim 1 or 2 it is [ rechargeable battery ] 0.2 - 2.0 
meq/g comparatively. 



[Translation done.] 
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DETAILE D DESCRIPTION 
[Detailed Description of the Invention] 

SSd of the Invention] This invention relates to nickel and a hydrogen rechargeable battery excellent in the 
SSSS^^ty at the time of elevated-temperature storage in more detail about mckel and a 
hydrogen rechargeable battery. 

inscription of .he Prior Art] m recent ^^^JSSS,. 
requests of high-capacrty-tzmg ^ «•* * » features, a miniaturization, and 

terminal, it has structure which obturated this cell <m electrolytic solution, the nonwoven 

rnnn<;i A* this senarator in order to secure wettability with me aiKan eiectro ym. aym > 

nber / which was mentioned above 1 PgggtaM "^£5^22- what perfonned 
for example, a polypropylene fiber, or PTFE fiba ^Xphilization processing, carrying out 

hydrophihc property falls, consequently hvdroohilic group to a nonwoven 

. ... 8/8/2006 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 
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enough only by performing these processings. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offer of the nickel and a hydrogen 
rechargeable battery excellent in the self-discharge property by solving the above-mentioned problem in the 
conventional nickel and hydrogen rechargeable battery. 
[0009] 

[Means for Solving the Problem] Paying attention to the average aperture of the separator after charge and 
discharge, in order to attain the above-mentioned purpose, while repeating examination, when the value of 
this average aperture is in the predetermined range, this invention persons acquire knowledge that the self- 
discharge property of a cell improves by leaps and bounds, and came to complete this invention. 
[0010] That is, the nickel and the hydrogen rechargeable battery of this invention are characterized by the 
average aperture of said separator in the condition after said cell charge and discharge being 50 micrometers 
or less in the nickel and the hydrogen rechargeable battery of the structure which enclosed with the cell can 
the electrode group by which the separator which consists of plastic fiber is infixed between the positive 
electrode and the negative electrode with the alkali electrolytic solution. And it makes it suitable to be [ of 
said graft copolymerization expressed with the amount of ion exchanges which is the nonwoven fabric of 
the polyolefine system plastic fiber by which the specific surface area measured by law one BET using the 
nitrogen of said separator is 0.5-5.0m2/g, and graft copolymerization was carried out by the vinyl monomer 
in which said separator has a hydrophilic group further, and is calculated by the titrimetric method ] 0.2 - 2.0 
meq/g comparatively. 
[0011] 

[Embodiment of the Invention] Physical and differing [ of the specification later mentioned as a separator ] 
from well-known nickel and hydrogen rechargeable battery from before, if it removes using what has 
chemical property do not have the nickel and the hydrogen rechargeable battery of this invention. First, the 
cylindrical shape nickel and the hydrogen rechargeable battery which shows the structure of the nickel and 
the hydrogen rechargeable battery of this invention to drawing 1 are made into an example, and is explained. 

[0012] In drawing 1 , the electrode group 5 which comes spirally to wind the sheet on top of which the 
nickel pole (positive electrode), the separator 3, and the hydrogen storing metal alloy electrode (negative 
electrode) 4 were laid is held with the alkali electrolytic solution (not shown) in the cell can 1 of a closed- 
end cylindrical shape. And the cell can 1 is electrically contacted by arranging a negative electrode 4 at the 
outermost part of the electrode group 5, and the pars basilaris ossis occipitalis of the electrode group 5 is 
located on the electric insulating plate 6 arranged at the pars basilaris ossis occipitalis of the cell can 1 . As 
the alkali electrolytic solution used, the mixed liquor of a sodium hydroxide (NaOH) and a lithium 
hydroxide (LiOH), the mixed liquor of a potassium hydroxide (KOH) and LiOH, the mixed liquor of NaOH, 
KOH, and LiOH, etc. can be raised, for example. 

[0013] Inside up opening of the cell can 1, the ring-like insulating gasket 7 has been arranged, the 1st 
obturation plate 9 of the disk configuration which has a hole 8 in the center after the periphery section has 
bit to this insulating gasket 7 has been arranged, and the 1st obturation plate 9 has obturated up opening of 
the cell can 1 airtightly through an insulating gasket 7 by performing fastening processing which reduces the 
diameter of up opening of said cell can 1 inside. 

[0014] A lead terminal 10 is attached to the upper part of the electrode group 5, and this lead terminal 10 is 
welded to it with the inferior surface of tongue of the 1st obturation plate 9 mentioned above. And as the 
relief valve 1 1 made of rubber closes the central hole 8 of the 1st obturation plate 9, it is arranged, and 
further, as it is covered, the positive-electrode terminal 12 of a hat configuration is welded to the 1st 
obturation plate 9, and the electrode group 5 is enclosed. 

[001 5] Moreover, in the upper part of the cell can 1 , the presser-foot plate 1 3 of the insulating material 
which has a central hole is arranged where only said positive-electrode terminal 12 is made to project from 
this central hole, and it presses down further, and the periphery section of a plate 13, and the lateral portion 
and bottom surface part of the cell can 1 are covered with the sheathing tube 1 4. In addition, the cell of this 
invention may be a square shape cell of the structure which is not limited to a cylindrical shape which was 
mentioned above, carried out the laminating of a nickel pole, a separator, and the negative electrode by 
turns, for example, considered as the electrode group of a rectangular parallelepiped configuration, and held 
and enclosed this with the cell can of a square shape. 

[0016] The nickel pole (positive electrode) 2 is manufactured in general as follows. That is, the mixed 
powder which mixed the powder of electric conduction material like metal cobalt, cobalt oxide, and a cobalt 
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hydroxide to the powder of a nickel compound like nickel hydroxide first or the P^^^^f 
powder front face of a nickel compound with said electric conduction material, and a carboxv^nethyl 
cellulose, methyl cellulose, sodium polyacrylate, polytetrafluoroethylene and a binder like the 
nydroxypropyl methylcellulose are kneaded with water, and a viscous paste is P«I^ * 
nickel ^roxide to be used, an element like Co, Cu, Zn, aluminum, Mn, calcium, Mg, Fe, and Si may be 

monlsubsequently, after filling up and applying, said paste is dried to the charge * 
dimension ne^vork structure like the felt plating substrate which comes to give this paste _to for example, a 
sponge-like nickel substrate, a reticulated sintering metal fiber substrate, or a 

S pressing is further carried out to it continuously, and it is made the positive-electrode sheet of 
£SSftid^«. m addition, as a charge collector at this time the 2 5-d,mensional substrate of the 
structure of having weld flash can also be used for opening of punched metal. 

r001 81 After filling up with and applying hydrogen storing metal alloy powder, a binder, and the paste that 
comes to toead Z specified quantity of electric conduction material like carbon black with water if needed, 
^^^^^^ elecLde 4 can be dried, can be fabricated, and can manufacture it to it As 
XtoZ^T^7t\\oy used at this time, it is not limited exceptionally, and electrochemical^, about 
£yd^Tuto?u it is occlusion and the thing which can be emitted, you may be why. Specifically the 

[oT^Thl X^TeSls same with being used at the time of manufacture of^ = ^ 
nickel oole 2 as a binder used for manufacture of a negative electrode 4 can be raised, and the thing ot three 
dimenston network stiuctures, such as punched metal, an expanded metal, and a sponge- ike metal substrate, 
crbe raisedTa charge collector, for example. Then, the separator which is the description of this 

j^m^a^^erture in the condition after the cell charge and discharge at the time of this separator 

co istingTp'Stic fiber, and building this separator into a cell needs to be 50 ™™™«™ or J™£ 
addS JIS usL the bubble point method to the separator concerned after disassembling the cell after 
SrSne the ^charee-and-discharge cycle under the conditions represented by the capacity test which 
SSu^^lJScte 16 hours and cell voltage serves as an average aperture after charge 
td dSLTe here to LOV by 0.2C once [ at least ], taking out a separator and nnsing and drying the 
senarator It is the thing of the value when measuring by the approach olK38JZ. „,„„,♦„, v, v 

r00211 Generally thelperture is considered to become larger than winding before by pulling a separator by 
he JiJS^SS«rJt Ae time of manufacture of an electrode group. Therefore the separator with the large 
averTg^ aS before winding is the process of the charge and discharge which become e^y to cause the 
rSSel a positive 8 electrode and a negative electrode at the time of winding and the inclusion 
into a cT and follow it the winding back at it, and will be in the condition that the hydrogen from a 
negative dectrode ^s to reach a positive electrode, through the clearance between the major-diameter- 

mO^fHowever when the average aperture after cell charge and discharge is a separator with a more small 
aveSe aper^e before a separator 50 micrometers or less, therefore winding Since it has suitable gas 

Se chtge and di£S of a separator exceeds 50 micrometers, in case a forward negattve electrode wtll be 
http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/8 2 )06 



— Page 4 of 7 

JP,2001-273879,A [DETAILED DESCRIPTION] 

wound „„ both side, of .his -P^ ^ T ^~u^ 

range of a suitable average aperture is 5-40 . aver 6 ape rture is set to 50 

[0024] Control of the average aperture o f a *P^w * ^ J t b choosing suita bly terms 

micrometers or less after charge ^f^^^^Sd^A pressing) for heightening selection of 
and conditions, such as processing (for ^^^^^^ the hardness, and the binding 

simple substance; polyolefine fiber such as a P ol y e 3^^ e clastic fiber which is the component of a 
polyolefine fiber of a different kind 1 with ^» » e ^^ o ?^ ly0 lefine fiber of different species 
separator; the bicomponent fiber which has h b ^?/^^ be Zd, the whole mechanical strength can 
mutually can be raised. Moreover, although ^f^Xt^ngled in that case, 
also be raised by making an inorganic fiber ^g^^ l L >dfic * guI ftce area when measuring by law 
[0026] Furthermore, as for a ^^'^f^^^Si a specific surface area smaller than 
one BET which used nitrogen is 0.5-5 .0m2 a specific surface area than 5.0m2 g is 
0.5m2/g is used, solution retention ma ^falkif JJJ^J^J and breakage of a separator etc. 
used conversely, since the tensile str > of manufacturing an electrode group, 
becomes easy to produce it at the ^?™*^%££Zp which is 1.0-4.0m2/g as a separator. 
Especially a desirable thing has specific ^^^^l^ is the n0 nwoven fabric of the above- 
[00 P 27] Although it is desirable as di P the aM eleCtr ° lytiC S ° m ° n \? 

mentioned fiber, you may be *%™ cr0 P^ can be manufactured by dry process, the 

addition, when it is a nonwoven fabric, the at ^JJ* etc Among these approaches, since the span 
wet method, the span bond method the melt J^^toSrtSi increase the specific surface area 
bond method, the melt blowing method, and ^^^^^^ fabric is produced, it is desirable 

Too&ver, when the gestalt of a separator ^^^X^^^ 
Sa^^ 

fall of electrode capacitance. oolvolefine system resin fiber, as for the nonwoven 

[0029] And when a separator is * e no t nwoven ^"^ s S and it can raise graft copolymenzation 
fabric it is desirable that hydrophilization ^pW »™™Tuch as fluorination processing plasma 

^ 3 M *"* ^ eXamPl6 ' ^ SU 
also in these hydrophilization processings « desimbk H< ^,£e t g ^ ^ & ^ 

acrylic acid is suitable as a vinyl mo" 0 ™"' . ^ ed ou , by irradiating the energy beam 

[0031] The graft Sc»n raj, and an X-ray, after irnnrers.ng a 

^XSrSr hieb is described below, and 1, la destrable tha, „ 
is 0.2 - 2.0 meq/g (milli-equivalent per gram). 
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[0032] Below, this titrimetric method is «f^5^^ 

graft copolymerization of the nonwoven ^ c t ^ c ^J^TO! H a solutions is added, and when 
fg are taken to the 100ml jar made from ^^^j^J^ C thermostat for 1 hour, 
ife sample has come floating, ^^^^^^i^Z^og 200ml of ion exchange 
[0033] It continues, the above-menuone [^^^^ penetrant rem0 ver is set to 6-7, 
water, and it agitates with a glass rod, and iV washes ^unni pn o P madg frQm stamless 

exchanging ion exchange water. It drams off f^^gh of Ae obtained sample is measured in the 
steel, and dries with a 100-degree C ^^Ito*^ ™g* ° polyethylene, and 0.01N-KOH 
precision of O.lmg after cooling, it moves to Je 100ml jar made Q f o.OlN-KOH solutions is similarly 
solution 1 lOg-O.Olg is added to it. On .the other hand 1 Og WHg ^ ^ ^ a 60 

extracted to the 1 00ml jar made ton 'P 01 ^^^ 1 ^ « Lved for 2 hours. After shaking each of 
degree C thermostat, are shaken lightly every ^^^'.^Xradiationally until it becomes a room 
thenars lightly, a sample is taken ^J^^^^^^J^A in the precision of 0.01 g to 

SicS^ 

[0034] 
[Equation 1] 

T _ r T, x S x /S_ — T\ x gk x Q.l kF 

I - E ' C *i Sj. 

S m of 01 N-Sc! S which f a, ion of ^ took (n,l) 

SI • Weight of the extracted sample solution (g) 
S2- Weight of the extracted blank solution (g) 
Wl • Weight of the sample after desiccation (g) 

El • Weight of the added O.OlN-KOH solution (g) exchanges of said vinyl monomer computed 

Sie factofof an F:0.1 N-HC1 solution - ^^^^S^ to a nonwoven fabric is small, 
by doing in this way is less than 0.2 meq/g, ^.f^^^Sdihen the amount of ion exchanges 

rechargeable battery may fall. 
[°B°x^^ 

positive electrode), the cobalt oxide ^ d « r ^ 0.11 weight section, 

section, the hydroxymethyl cellulose CK06 weight ^^^* of ^ c y ontent contents) Of weight 
and the PTFE dispersion (specific P™*}*' ^ add ed further, the whole was kneaded and the 
section were mixed, the pure-water *^S£^fitol up with this paste, after drying, roll rolling 
paste was prepared. The foaming substrate of 1 mc ^^""a thickness of 0.6mm was produced, 
was performed and the nickel pole ^ e ^ltt7o^l metSy electrode (negative electrode) 
[0037] (2) The production presentation of a 

carried out machine grinding ^.^^^^^ 200 meshes (Tyler screen) was obtained. 
(Lm is the misch metal of La ennchmen ) mi [ ^\^J^Z yacryXate 0.3 weight section, the 
Subsequently, to this powder 100 weight section **»™J^% ^ t section , and the PTFE dispersion 
carbo^ethyU^ 

thickness of 0.3mm was produced. senarator 10 micrometers of diameters of fiber and metsuke 

(3) By the production span bond method of «Jjn^ 1^ fiber G f 50 g/m2. Hot press processing was 
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produced. It continues, this nonwoven fabric is taken out after being immersed in an acrylic-acid water 
solution, ultraviolet rays were irradiated and the graft copolymerization of the acrylic-acid monomer was 
carried out to it. The graft copolymerization rates at this time were 0.8 meq/g in the amount of ion 
exchanges mentioned above. After washing this nonwoven fabric and removing an unreacted acrylic acid, it 
dried and the separator of 20 micrometers of average apertures was obtained at the time of measurement by 
the bubble point method. The specific surface area measured by law one BET of this separator was 2.0m2/g. 
The terms and conditions at the time of this separator production were collectively shown in Table 1 . 
[0039] (4) The cylindrical shape nickel and the hydrogen rechargeable battery of the AAA size which has 
structure as held the electrolytic solution which consists of such an electrode group, 7 Ns KOH, and 1 -N 
LiOH which infixed the separator obtained by the assembly above of a cell between the above-mentioned 
positive electrode and the negative electrode, wound the whole spirally, and produced the electrode group in 
a closed-end cylindrical cup and shown in drawing 1 were assembled. 

(5) evaluation of a cell property — after performing 150% of charge by 0.2C to nominal capacity to the cell 
obtained by doing in this way in 20 degrees C, the charge-and-discharge cycle which discharges until cell 
voltage is set to 1.0V by 1C was repeated 3 times. 150% of charge was performed by 0.2C the appropriate 
back, and it was kept for three days to the 60-degree C thermostat in the condition, it discharged until cell 
voltage was set to 1.0V by 1C after storage, and the remaining capacity at that time was measured. 
[0040] the time of setting nominal capacity of a cell to CO, and setting the above-mentioned remaining 
capacity to CI — degree type:100x — the capacity survival rate (%) was computed by CI /CO (%), and the 
aging was shown in drawing 2 . Subsequently, when this cell was disassembled, the separator was taken out 
and the average aperture was measured by the bubble point method like the above after rinsing desiccation, 
change was not seen but was 20 micrometers. 

[0041] <Example 2> Cylindrical shape nickel and a hydrogen rechargeable battery were assembled like the 
above-mentioned example 1 except having used what is described below as a separator. By the span bond 
method, 1 0 micrometers of diameters of fiber and metsuke amount produced the base fabric from the 
polypropylene resin fiber of 50 g/m2. Hot press processing was performed to this base fabric the appropriate 
back, and the nonwoven fabric with a thickness of 0.200mm was produced. After continuing and immersing 
this nonwoven fabric in an acrylic-acid water solution, ultraviolet rays were irradiated and the graft 
copolymerization of the acrylic-acid monomer was carried out. A graft copolymerization rate and specific 
surface area were as having been shown in Table 1 . After washing this nonwoven fabric and removing an 
unreacted acrylic acid, when it dried and measured by the bubble point method, the separator of 23 
micrometers of average apertures was obtained. 

[0042] It was 38 micrometers, when it took out from the cell and the average aperture was measured, after 
building this separator into the cell and performing charge and discharge on the same conditions as an 
example 1 . To the obtained cell, characterization was performed like the above, the capacity survival rate 
was computed, and the aging was shown in drawing 2 . 

<Example 3> Cylindrical shape nickel and a hydrogen rechargeable battery were assembled like the above- 
mentioned example 1 except having used what is described below as a separator. 

[0043] 20 micrometers of diameters of fiber and metsuke amount with which polypropylene resin fiber and 
polyethylene resin fiber adjoined mutually, and were arranged produced the base fabric of 58 g/m2 with the 
wet method. Hot press processing was performed to this base fabric the appropriate back, and the nonwoven 
fabric with a thickness of 0.16mm was produced. After continuing and immersing this nonwoven fabric in 
an acrylic-acid water solution, ultraviolet rays were irradiated and the graft copolymerization of the acrylic- 
acid monomer was carried out. A graft copolymerization rate and specific surface area were as having been 
shown in Table 1 . After washing this nonwoven fabric and removing an unreacted acrylic acid, when it 
dried and measured by the bubble point method, the separator of 25 micrometers of average apertures was 
obtained. 

[0044] It was 30 micrometers, when it took out from the cell and the average aperture was measured, after 
building this separator into the cell and performing charge and discharge on the same conditions as an 
example 1. To the obtained cell, characterization was performed like the above, the capacity survival rate 
was computed, and the aging was shown in drawing 2 . 

<Examples 4 and 5> Except having changed the graft copolymerization rate at the time of carrying out graft 
copolymerization processing to the nonwoven fabric produced from the base fabric of polypropylene resin 
fiber, as shown in Table 1 , the separator was produced like the above-mentioned example 1 , characterization 
was performed on the same conditions, the capacity survival rate was computed, and the aging was shown in 
drawing 2 . 
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[0045] <Example 1 of a comparison> Cylindrical shape nickel and a hydrogen rechargeable battery were 
assembled like the above-mentioned example 1 except having used what is described below as a separator. 
20 micrometers of diameters of fiber and metsuke amount with which polypropylene resin fiber and 
polyethylene resin fiber adjoined mutually, and were arranged produced the base fabric of 58 g/m2 with the 
wet method. The appropriate back, without performing hot press processing to this base fabric, thickness 
adjustment was performed and the nonwoven fabric with a thickness of 0.20mm was produced. After 
continuing and immersing this nonwoven fabric in an acrylic-acid water solution, ultraviolet rays were 
irradiated and the graft copolymerization of the acrylic-acid monomer was carried out. A graft 
copolymerization rate and specific surface area were as having been shown in Table 1 . After washing this 
nonwoven fabric and removing an unreacted acrylic acid, when it dried and measured by the bubble point 
method, the separator of 30 micrometers of average apertures was obtained. 

[0046] It was 52 micrometers, when it took out from the cell and the average aperture was measured, after 
building this separator into the cell and performing charge and discharge on the same conditions as an 
example I . To the obtained cell, characterization was performed like the above, the capacity survival rate 
was computed, and the aging was shown in drawing 2 . 
[0047] 
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[0048] The cell (examples 1-3) incorporating the separator whose average aperture after charge-and- 
discharge termination is 50 micrometers or less had the high capacity survival rate compared with the cell 
(example 1 of a comparison) incorporating the separator with which an average aperture exceeds 50 
micrometers, and it was checked that the self-discharge property at the time of elevated-temperature storage 
is improving so that clearly also from the result shown in Table 1 . 
[0049] 

[Effect of the Invention] By the above explanation, since the self-discharge property at the time of elevated- 
temperature storage is good, even if it carries out the mothball of the nickel and the hydrogen rechargeable 
battery of this invention under an elevated temperature, it shows a high capacity survival rate especially, so 
that clearly. 



[Translation done.] 



http ://www4 . ipdl . ncipi . go j p/cgi-bin/tran_web_cgi_ej j e 



8/8/2006 



Fage l of 2 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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[Drawing 21 
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